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(57) [Sft] 

*tc v 7 s * i^ju^-f^ =m*fD 1 o©ittsfy£#©fiI 

LTSPr/c&i'^class ' $rfc&i?7;*clas 



10 



com 11 



15 



D13 



PI3 1JB pi '016 



n 1 ***mm&n<*>mm 



v $ )vm-^mmmsic *$t> x . 

V>*)\,-*~?4 *M^©fi^#©ffi£fflOT±fB7W 
yfW-f^ tl^WtS C t K. <£ «5 ±137* 

[ 2 j ±iB^iij#^!«?*^ <t -r £ 7 1 -< * * 

So 

%>*t)\,*-=r4 *e#**a«S#-r S C «!: «c J: ilflT* 

* - f 1 -f *mmc m-i^x ^ ic j; 0 3 nx t» z c 

[9*S5] f^^W-f^fi^ftT^f^ 30 
JJB£«£7V^*Jb*-7M*m^©^X£#S-f £ 

^ * ;u«^&ggg©±lB^^ji©»filitK:ffli,> 6 

mmt?z>T-< y*j^-f^ *mmj>hkWL7 : <i>* 
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-bifiT^-f i^U*-^ -< ^fi-stt-klB^SiTM ^^JU^ 
-f^ fi^i iie^'ol^ 4 V> Z A,* — r 4 ^fl-^Oit 
ijSy&ft©® £ tca-3i>T±iB? ^(cMj^-T s^iM&IS: 

v*)^*-?* ximz^wmnir s c i «c £ 0 ±iBr 
[«*«8 ] iiB^aii^tt^feefai-rs^-Y 

cc v ±^4v>2)i*~?4*m^omm&ft<Dm<Di> 

-tiBiSffcft ^ 7 xic^HSb/c^S'J^^flS^rilBf 5 4 

is$>\,*-?4 *mnz^Mmnir z> c i tc <t 0 ±t a 7 

4lS*D\>*-Tr 4^m^^.^Xt£^mtcl3i7 : 4%>Z 

mim 1 0 ] iM^mmt^mimt-i-^T 1 4 i>* 
)\s*-7 : 4 tmmm-mx^micx o^RSsn-ct^ 
c t zmk t r zmim 9 (ciats©^ n&ntm 

[IS*311 1] fr^iuW-f^S^^tSf 
J? f ^M^a$IS©±IB^^ffi©^S'J^«:ffl^ 

BlfSit^f-f ^3?JU^-7 t -< ^M^e^KT 1 4 is* 

St. 

±13^7= ^^l/*-?-* *ft^© 9 5 X £7>S-f S 
iJB? •< i> if^*- 7 s -f ^m-^iiHB^^T^ 4 V> 

~?4*m^t±si!m7 : 4i>z>\>*~7 : 4 *m^<»B. 



(3) 

3 

)i>*-f t 4 *mnz-gib s ntc^fe? a v * >v* - ? a 

$M&£JltoT&X7^7*<t£ll;i£Ct£^<Lir.5 

fSXf f 'T'i, 20 
±f 2#ffl 3 ft* f 9 X CC#ttS L/ fc^jgij^tR^ee^ ^ 

iS2)l*-7*AXm^Z£.f&tZ>Z7~v-7t. 30 

ise.SM? a frt-T a *mm> 5^itsxf 
-74 *imt ite^^ a v * - r a *m*&>m. 

?:®W-r^XT- * ^ A^W^gtcS? 

[1**111 5] 7^s;£;l/tf-7W*m*f<Di>-7X£:9- 

v x orif fc^c * =7 x*$j&-r s x f- v v t . 

^ iOUtf - *<f-5f SrWggT i, C t {C «fc *) ±ia^ 
is*)l>*~~?4*mm£.f8&ZX7-:>7t. 50 
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£*{c, iiBSteiT 1 ./ >\>*~?A* i m^<m.mm 

x *#e^ b r ir/c^ ^ =j X SXf-^i, 

— r a * an t imsm? 4i>*>\>*-7 : 4 *m ^<os. 
mk^ts -s^ -fu 2*w$\ym. 

[0 00 1] 

®fot(Ml>. l>- f^W^-^XttPCMCPulse Code 
(todulation) ^^g!PK:*j(,>r f A V>^Mt^V-^L> 

[0 0 0 2 ] 

«r^a^ • • x-y urx • ^ b&<Dmm i & 

[000 3] **j*-^t> > , a 
mm-A (m&> wm^.^ a a 

[0 00 4] 

yj y>/%kim<D7 : a v*)\,*-t*4 -tm^s.. mm— 
XMm (c <fc t i^raf test u r 7 s - * aasgusic © 

$ n/c t 5 - ^ tti&r u i> a / d %8gm <d t + p v*- 
7 s 4 *m^<Dm^cm^ >x gznz s n/co-c s* & c ^/c 

[0005] S/c, ■9->7 , y>^^cD^J5:.57 J ^^ 
^;U*-7 : -/^®-^«r^e>i'-r€>JS^{C4B^-C. 1f> 

ti^*, *>3&>a^"Cfe«^— 'A? 4 i>mv? 4 1V2 
K£^xmMWj:7*-Z<DffifflLtrtf'jC£tfi'C%r. 



5 

[000 6] *&WltVLk<D&*3$&L-Cfj;2ntci>(D 
[0007] 

-/ t>H)V^-7 : 4 ^©^©SffiJ&fl^ffiSrffl^TTW i> 
£ JU if ^ ^fi-^^^M?!!*^ S ttGCfcO^-fi^ 

r ^ *m-^££j&-r£«£5(c0fcc -Sir 
-/ ^ *{f^©^cji&SL/c»fcfir 5 c 

[0008] £/c, *^*>S^Si*^-rSfcest)*^{c 

[0 00 9] 

[f&9j©3«fe©Jf5S§U JWTSWCOUT. 

[ooio] aiKttwt- ?<*mmea&Mi o 
[ooi nt^, *«-*wHi§an ok: 

fcH2X«03{C^TA^*~?M ^-i'D 1 0©b 

[0012] -rufy^v^mam \ u, Atj*-^ 
tBsgfii>&s^©ggffl<t o &a* t> £ * f ? r&mz tm 

tit? £. t LX b v rffi&U 1 1 tt b * * 3&lWSiS£© 
tr»*jaJWP IT, iRtffc--^lMX£^<D<ig£b-»./ 
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6 

#S2Cc^T«fc5&j£0£WOTi>.5it^ tf??-ftm 
gp 1 11**7 u> h b 7 ?P I T 2 «:^tl/T^©B«f*(cg¥ 
«-rS{4!gCCHUb7^P I TlR^b-7?P IT3 
Srtfcttrr*.. B^ic. ifv^tttUfltt l^^ffi-r-Smfb 
7^P I TlWi^f-^P I T3«^>-rLfc*U> 

i-f-yfp i t 2 tcmmtz turner. *u>hf, 
^p i T2^e»3fsiest5snTi,^is^t*s. 
[0013] bf-yf-tettian ni*u>hb-?^p i t 

26C*ff&-r5BUb7^P 1 T l&tff&^bi/^P I T3 

[0014] pJ^-> 5^Ssp«atiisiJ 1 2 iavJO 
ffljfg-stc o n T l l (cs-^i>r . if 7^piti ic*f 
fST**^** '^CL K *U>hb*^^P I T2(C 
#tfo"3"S i? X £ V'C L 2 RO'f|6 ^fy^P I T 3 (C 
fcHfrr a ^ 7X £ * :/C L 3 *At>*-~? ■< D 

1 0*>?>$Jf)ttJU Cii^**^** y^f-^D 1 2 

20 [0015] i» -7^^«gp 1 4 ^ 7^^JtffiSI5 1 

2{c*siir^}0W3ti3t^7^^ 7 7"{coc>r. #b-^ 

^ (it-^P I T 1. * U> f tfy?P I T2&t;f£ 

^$^p it3) cr<h{c<i^ij(c, x«cn^,<&^ 

SfefiSf S ADR C (Adaptive Dynamic Range Coding) 0 
JSSBi^ 1 2©J1"T 2)^7X3- 

[0016] ADRC@SSg|5«i'5X»77 , 7 ; -^D 1 
2JCWI/-C. W«8t-; F*>62t? Kcffiffi-r^J: 

£. C©ADRClHl?Sgg«. aioflWI^t^ff 5 €>©r 

i§S-c^*&5cc^-r-&c:i^-c*4©-c. ff^-t^- 

[ 0 0 1 7 ] *-7 : j*WM±.<DS-0<DS 
•Ti^. 2 4, i(,^)^A^iJ!©i'^XK:^fflL^wn 

tf&6-r. i5isg±©mffl^<J5cs 0 ^c-c> c©nis 
©^.«©^ vxftmM 1 4 ■cB-ecFWttfcwe.tt/cA 

40 DRCIilgggllT^StlS/f^-^JEBft^-^tcS^i 

r i b-y h©s^fb*»f-r2.t. eo©^^^^,-^ 

*6 b > f-T^-rcidSt*, 2* =64^^X(C^S 

[0 0 1 8] CCT, ADRCIslKSPJi, «)0(fi3tlfc 

*U>^£DR. b* ^ htll DSSrnu gi'?^*^© 

[0019] 
50 [gtl] 
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D R=MAX-M 1 N+ 1 
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Q= { (L-M I N+ 0.5) x 2- 
[0020] «C$£oT> Mi^©S*ffiMAX£&/Wii 

^itZft *>. ( l ) ^ccfcor { .} B/JMB^ua 

v -en-enmois h <m=8> -c^sn 
x^zt-rzt. cti6ttADRc@Kse«:*ji>T^n 

class = S Qi (2 P )« 



/DR] (1) 

* to 02 n c<D£'?<,cux:Kffi£txft*-~7 : j * : &m 

?-* {VvXZV?) 4^nq„ <n=l~6) 

[0022] 
*10 [&2] 

(2) 



[0023] ic^rmnzmi-rzcticj:'), -c©^ 

(q, ~q 6 ) tfiM-?Z>2 
Kclass ^ffltSifttC, S^aiStl/c^^^^t. 
^-^D12KI^<*7X3-F class£#^Xn 
- F^-* D 1 4 £ Lt^M^t'J 1 5 icm&t 
£„ C©*7Xn-F class«. ^Jfi&U-t'J 1 5fr 

#CC (2) J&cto^X, nimffi2tifc*-7*-< 

q„ ©ifc£*U COSIJ6©ff$ 



i/v c©^$s©M!i&©ti£-P= 2-c&s. 

[0024] COjcStCLT. *^*#fflgfll4tt^ 

^^snmiwi 2{c*s^TA^*-7 : -/^7 ; -5fD i 

QfrhWO&Zfttcf^Z-Zv :/©*5*n- K class 
CMi'7X3-Kr-fD 1 4ibT^jR'J 

[002 5] ^S'HMM* V 1 5K:«. K 



[0 02 6 ] C©mfc©JH«l©*§^ p^?iM?H#aJ}fl 

wbu i 3 a^a* ?t is-c^mmn-u i 6 ic«^s 

gSPfflfflgB 1 3 mt> 3 tiS T -* tf&Jf^- £© 
¥$Jffi ( D C/&5» D 1 8 :W$jffi|?togfl 1 8 CcfeOT 

20 nmznxDcmftmiEfy? (dc«^x) tit 

[0 02 7 ] ^«"j?n#gpi 6«, oj^^a"j«sgp«iaigp 
fflwim c o n t i iic& cx m s ft^iiijsiat u 

30 

[0028] 
[«3] 



X 1 + Wj X 1 +• 



•+w. 



C3) 



[002 9] (C^-raWjU^^f^CitCj:*), 

*y- c©^rtiy' 5cDc^iiiE)iw»n 

[0030]i*iC. b'-y^WSfl 1(C*J(,>TA7J* . 
— f •/ ^x-* D 1 0 Kfcf 9 ^*m^£«»rLfc»^. 
f ? ^tUSP 1 1 \tm f » =^P I T 1 ty?PI 
T3£J8U£c:<L&< > S3CC^t-.l:^CC*U> hf- 
£jfi^©tf -v 1 •< * $Jf5© VO\>4:m 0 7cto©$IJj® 
t^CONTl 1 *pj^f ^*#&g|Sfflfflg|$l 2&tfpl 
^afiSggpfflttiSlU 3(c«j^-r-S.c«bK:j:D. 

[ 0 0 3 1 ] fc*>\ ^-t 1 ^ ^a^g 1 0 Ofttft 50 



«!: ura 1 icoi,>x±&vtcm£-7u -j **ml,ictt. 
c<D&&-?ay>?zmf8.?ZM#mmi8.iiUX. c©H 
Mowmic *ji ^ r «a 4tc^r3>fc:a-* ^RS©Slg 

SKKl-Ott. ^UBUS^L,tCPU2 1, ROM 
(Read Only Memory) 2 2 . ^-ffl'J^^ tl/15 *«^-r 
5RAM (Random Access Memory) 1 5, RO'SHSSSPj&J 
■Ztl^tim&Ztltcmf&Zftl'. CPUl UJROM2 
2 Ktgffl 3 tlX {, >z m * © ^"Ci ^ 7 a *ntf -r ^ c £ (C 

ttisui l. ^5^agui*wgiJi 2. ^ifissgijjflmap 
i 3. im.#m®i 4, ^w^sui 6sof¥^ifii# 
aisiJi 8) tLxwirt-r&jiStazztxx^z. 

[0032 ] S/c. t-f^f^Jffilgll OJCtt* 




(6) 

' 9 

v h -7 - * <t CDRB-CjHi?rtf 5 j!<l W > f - 7 x - * 2 

A?rA— Kf r ^^i'^a2 5<D^- KrwX^tcg^ii 

[003 3] a--y«. F^V^^CDA^ 
&2 6£:ftLTS*©:3V>F£A2rr£C<iicJ:*). 10 
CPU2 1 CC#tt,-CS 1 (CoCitJtlL/i:^7^Iia 

(A^-t 1 ^*^-*) D10 

# <fc 5 ic & 3 j-it i >s„ 
[0034] H^fc. las w-r-i *mmmmm 1 

OicfcW^^^^SSlt^omJl^lH^^L. 20 

? 4 *m-^%mmm ioi«f ^spi 1 ^^m& 
-f^f-fDi ootv^*fcr?^*iffispi i &c*s 

[0 03 5] C<D@tH3nfcfy ? (if 7 ?P 1 T 
1. *U>hb-^PIT2, ^f«/fPIT3)« 

P 1 3CC:tel>Tk>^(CI&0fc^X£ ^©WOtHG 
^fo/ci> ^?»^SP 1 4{C*jt,»-C^^X^ffiSP 1 30 

-r-s. fu*- y^flr-sauiiSBi o«. 

S©IS*# 6*ifci' * * n - F * Jftt* T^«!l&& y * U 

[0036] ^«ij«£^* y i 5 frumfrtozti-tc^w 
{BSit^T-^spisKfc^ r 16©? 40 
msmtcm^btiz. c©<h^. tom** 1 e im^. 
'mismmsa 1 3k:fca>Ti89ttj3n/c*-7%*ig7& 

<k»3v XMr-fi Jrf-ZD l Oti-tot ^tcjso 
jE-TSC iJrSBiTS*— 5 s 4*?~*D 1 6 50 
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#fi6*lS. *><OtA^t-f^f-^D10(K 
©gfWtSWc^-f^f-^D 1 6K^&3 
*l, ^ft^ffi^g 10t^f-^SP16R: 

[0037] m 1 (Cot>TjbML//c^aiH$j&M * 

[0 03 8] 06(CfcC^r. ^WlHl8S3 0«. Kti© 
tfcgifi* - 7 s 4 * 7- Z D 3 0 ££%flre£J5fi 7 -/ £ 3 
7&CStf£., £*£fl^£j£:7 -< Jl/^3 7tt. rasit^K: 

xf—ZD 3 o 3£B$fffl cr i {c^ts-y- > y'firs 3 i < «t 

[003 9] C©i»^. ^ff^^7 y;W^3 7(Ct$ 

cti^mcx±m<Dt~7 : ■< xmm&wms 1 o -cnm 

M< rZtkXir-T-i £©W£ffij±0 x *> t 

* zm&. g&mn&fSi-? ^^37 x\tv>^ 

±^<Dt-^-ttm^^mmmi oic^xxtj^—^ 
^f-^Di 0(o^u/c7 t -^-y->^u*»i^c t 

4)123 7Xitr-Sf^>^>^xmsm>mm 

[0 04 0] *<lyt. ^«(a^4J*7^^^3 7Bffe 

esp^-T 5 -* ^-^-^3 o*>e>BffS©M?i*^acc<t»3^ 

»3i, *^*#»gpiftmsi53 2&^»jjii#»aaisB 
3 3(c«n-en«!»&T^o 

[004 1 ] t ? ^«img|i3 1 «^StM#^S7 ^ )V2 
3 7 *>e>fl^3 tlfc^tt*-^ 4 fD37 {C-^l» 

r. 02so t a3{c-oi>r±isufcty^ (S4cjatt 

«K) **«^--7 J ^^7 t -^D3 7<D@BtBM{c»-3C>. 

[0042] -eur tv?-tftwaj3 1 «*u>n;?? 

P I T2CC*ft£-*-&fti;??P I T lBXWkZVy *P 

WWfi#C ON T 3 1 * nj^* 5 ^^«g|5fflttlg|5 3 2 R 

[0 04 3] 10£*?X#SfflfflfflSP3 2ttSJI>aiO*I 
ffllM^CONT3 1 «CS-3t,>-C. ftfjfPJTlK^ 
fSrS^^^^ ^CL 1 . AU^hk'yf P I T2CC 
StJt&-r5^7^3f f :/CL2&&%3*? 7*P I T3K 
»J&T S f * 5, yc L 3 **flfe*-f* -< tf? 5 - 5f D 

3 735»6W0mt> Ctl^^^^^^y^x-^DS 2 

4 tt * 5 *9fim 3 4 {c«»r 

[0044] *^»«gi3 4tt, ^5^^SJflHja53 
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DRC (Adaptive Dynamic Range Godinq) leltRSSBc:. ? 

[0 04 5] ADRC0&8g|5«i^*£-.»'/7 t -*D3 
2iC*tl/T, ««|^.«8 tf-y h*62t7 KcffifiTr-SJ: 

Z>. C©ADRC|hMU:. ai&WM^Ht^tf^fe^-C 

i^r^3Witfi^sc±a^c#£©r. ft-*;**- io 

[ 0 0 4 6 ] JtftffJ&Ctt. *- ; ?-i*tim±.<DQ-00>8 

■ taste. *\ Btt±<DMPgK&&. ^ct, c©nite 
©Jf£8§©*^*#SSBi 4-c&i-£©F*gg|5Kmf6ftfcA 
D R C @88SUT£fi& £ *i & * # - -yftM?- Z K«-3t> 

^et^K-STCt^, 2 6 =64?7^K^ffl 20 

[0 04 7] CCT\ ADRCHSSSPtt. ^OtBSft/c 
ffitSft©*-?**?:?* (tf—zw <T>*t4"t%v 

f-fl/^L, S^fc3-F£Q<bL-r. ±&© 
( 1 ) ;$<!:|5Hi©S$?ucj:9. IWOSAIMAXi 

$0^- ^n«tf8t 9 h (m=8) -eft 
E^tlTO-SiT-St. cn6«ADRCH^g|J(C*j^ 30 

r-e-*i-e*i#2 tr? rcebbs n*. 

[0 04 8] C<D&5lCLXEM$tltc*-r : <*&iB 
f-^O^*-^) WWhq, (n=l~6) 
t-TSt. ^5X#fflg&3 4{Ci£tt6ftfc^Xa-- K 

y=wi xi +wi xi +* + w, x 



(C«t9 v ^■©•T'n?:? (q, ~q. ) ^JITS* 
Trrr^XrJ- Kclass £|?aU ^IfLjUSn/c* ^ 
X^-Fclass 5:i'7^3-Kf-^D34il/ "C^jfJ 
«tSt^aigiJ3 6{C«J&-r&. H^tC (2) S^Cte^T. 

P=2-C$>*>„ 

[0049 3 C©«fc^(CbT, £7*#|gg|$3 4W:£>'5' 
*3-F:f-*D3 4££t£U c.n*^$iJ<l£*©HJSIS 
3 6(CM«. */c. ^ffl'J^»mg|J3 6 (c«. ¥ffl 

js«gisrtimai3 3 (cfct^-c t v i-msm i i *><=»«*&s 

v7) Dl 3 (x, ~x„ ) i^K|fil#agP3 8(CteU 

[005 0] TMflHKfftflff 3 6 «. *7 X#«S|53 4 
*>6«g3llfci'7^3- Fclassi. Si'7^3-Kc 

lass ^c^joasn/c^aij^^^i. a^j^t,.^6 

[005 1 ] -?tj:t>%, ^m^t -y^(DnV>y'^<DV^< 
KRVW-mmZ^rti^tlXt , x Jv x, iU 

-c. -e-n-entcpt* hoDADRc^fo^iism©^ 

^f-ii^q, . . q„ i-T^„ C©£i*. t©M 

»?7X3- K class £J:i$© (2) 5£©<fc5JC^|| 

-en. x, , x, x, iu mwit©!*©*- 

-F»c. ^flfcHSgStw, . w, . w„ fci&n* 

[0 05 2 ] 
[«4] 

C4) 



[0053] its. ^whtb. w„ aMsaws-c* 

[0 05 5] 

[0054] *re»3 0m *5*3-F»«C. « 40 [ft 5] 

y» =wi xti+'wi Xii + w, x kB 

[005 8] *SRjeStl*. (BLk= 1. 2. MT ★SC. 

[0 05 8] 

[0057] M>n©J©^. ^ffigflgfcw, . w B » [fk8] 

e» =y» - {wi x»i + Wj Xki + w» x>,! 

[0 0 5 9] (CtoT^Hb ({BL. k=l. 2. ••• [006 0] 

M) . 3CSC. [«7]' 



±a© (4) s:«ctieo-c. *sc. 



(5) 



(6) 



(8) 
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[oo6i] *®.>htc-?z>^mmii$:mbz>. t>*>*> 

[0 06 2] CCT, (7) 5£iC«fc£w„ ©fi|®[#&$St* 
Je' y r 3 e » 



Jw i 



= s : 

fc-0 



1 a w i J 



14 
(7) 



[0 06 3] 



e » = S 2 x» t 

1 — 0 



22 2 x k i 
k-o 



e» (1 = 1. 2 



n) 



(8) 



[0064] * TO J tC-TS<i:5K:. &w„ (n=l~ iSS [0066] 

6) z&nbtuz&.iK im) 

[006 5] ^OT. * 



[0 06 7] 



X 1 1 — 21 x P i * x P i 

P ** 0 



Yi = £ Xn • yi 

k — t 



[0068] ©J^SC* X»,. Y, ^a-T-Si 

(8) xmrnzm^-c-x.^ 

X 1 1 Xn Xio 



★ ★ [&1 0] 



20ft [0069] 



mi i ] 









Y, 




We 




Y, 




w, 




Yn 



(9) 



(10) 



(11) 



[0 07 0] tbxmZtlZ. 

[0071] zoysmiRK. —tsucjEMumatwiti 
[0072] ±x<Dtmm?~- z mm*-?* 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital signal 
processing method capable of further improving the 
waveform reproducibility of a digital signal, a learning 
method, and their apparatus, and program storage media 
therefor. 

SOLUTION: A digital audio signal D10 is categorized as a 
class and the digital audio signal D10 is prediction- 
operated using a prediction coefficient corresponding to 
the categorized class and the DC component of the 
digital audio signal D10. Moreover, not only the class of 
the digital audio signal D10 is categorized, but also the 
DC component value of the digital audio signal D10 is 
categorized as a class, and the categorized classes are 
integrated to generate a new class class', and the digital 
audio signal D10 is prediction- operated using a 
prediction coefficient corresponding to the new class 
class'. In such a manner, it is possible to perform a 
conversion further adaptive to the characteristics of the 
digital audio signal D10. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Digital-signal-processing equipment carry out having a prediction operation means 
generate the new digital audio signal which comes to change the above-mentioned digital audio 
signal in the digital-signal-processing equipment which changes a digital audio signal a class 
classification means classify the class of the above-mentioned digital audio signal, and by 
carrying out the prediction operation of the above-mentioned digital audio signal using the value 
of the dc component of the prediction coefficient corresponding to the class by which the 
classification was carried out [ above-mentioned ] f and the above-mentioned digital audio signal 
as the description. 

[Claim 2] The above-mentioned prediction coefficient is digital-signal-processing equipment 
according to claim 1 characterized by being generated by study based on the digital audio signal 
beforehand considered as a request. 

[Claim 3] The digital-signal-processing approach of carrying out having the prediction operation 
step which generates the new digital audio signal which comes to change the above-mentioned 
digital audio signal in the digital-signal-processing approach of changing a digital audio signal, the 
class classification step into which the class of the above-mentioned digital audio signal is 
classified, and by carrying out the prediction operation of the above-mentioned digital audio 
signal using the value of the dc component of the prediction coefficient corresponding to the 
class by which the classification was carried out [ above-mentioned ], and the above-mentioned 
digital audio signal as the description. 

[Claim 4] The above-mentioned prediction coefficient is the digital-signal-processing approach 
according to claim 3 characterized by being generated by study based on the digital audio signal 
beforehand considered as a request. 

[Claim 5] In the study equipment which generates the prediction coefficient used for the 
prediction operation of the above-mentioned transform processing of the digital-signal- 
processing equipment which changes a digital audio signal A student digital audio signal 
generation means to generate the student digital audio signal which degraded the digital audio 
signal concerned from the digital audio signal considered as a request, A class classification 
means to classify the class of the above-mentioned student digital audio signal, Study equipment 
characterized by having a prediction coefficient calculation means to compute the prediction 
coefficient corresponding to the above-mentioned class based on the value of the dc component 
of the above-mentioned digital audio signal, the above-mentioned student digital audio signal, 
and the above-mentioned student digital audio signal. 

[Claim 6] In the study approach which generates the prediction coefficient used for the 
prediction operation of the above-mentioned transform processing of the digital-signal- 
processing equipment which changes a digital audio signal The step which generates the student 
digital audio signal which degraded the digital audio signal concerned from the digital audio signal 
considered as a request, The class classification step into which the class of the above- 
mentioned student digital audio signal is classified, The study approach characterized by having 
the step which computes the prediction coefficient corresponding to the above-mentioned class 
based on the value of the dc component of the above-mentioned digital audio signal, the above- 
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mentioned student digital audio signal, and the above-mentioned student digital audio signal. 
[Claim 7] In the digital-signal-processing equipment which changes a digital audio signal, while 
classifying the class of the above-mentioned digital audio signal A class classification means to 
classify the class of the value of the dc component of the above-mentioned digital audio signal, 
to unify each class by which the classification was carried out [ above-mentioned ] t and to 
generate a new class, the above — the digital-signal-processing equipment characterized by 
having a prediction operation means to generate the new digital audio signal which comes to 
change the above-mentioned digital audio signal by carrying out the prediction operation of the 
above-mentioned digital audio signal using the prediction coefficient corresponding to a new 
class. 

[Claim 8] The above-mentioned prediction coefficient is digital-signal-processing equipment 
according to claim 7 characterized by being generated by study based on the digital audio signal 
beforehand considered as a request. 

[Claim 9] In the digital-signal-processing approach of changing a digital audio signal, while 
classifying the class of the above-mentioned digital audio signal The step which classifies the 
class of the value of the dc component of the above-mentioned digital audio signal, unifies each 
class by which the classification was carried out [ above-mentioned ], and generates a new 
class, the above — the digital-signal-processing approach characterized by having the step 
which generates the new digital audio signal which comes to change the above-mentioned digital 
audio signal by carrying out the prediction operation of the above-mentioned digital audio signal 
using the prediction coefficient corresponding to a new class. 

[Claim 10] The above-mentioned prediction coefficient is the digital-signal-processing approach 
according to claim 9 characterized by being generated by study based on the digital audio signal 
beforehand considered as a request. 

[Claim 1 1] In the study equipment which generates the prediction coefficient used for the 
prediction operation of the above-mentioned transform processing of the digital-signal- 
processing equipment which changes a digital audio signal A student digital audio signal 
generation means to generate the student digital audio signal which degraded the digital audio 
signal concerned from the digital audio signal considered as a request, A class classification 
means to classify the class of the value of the dc component of the above-mentioned student 
digital audio signal, to unify each class by which the classification was carried out [ above- 
mentioned ], and to generate a new class while classifying the class of the above-mentioned 
student digital audio signal, the value of the dc component of the above-mentioned digital audio 
signal, the above-mentioned student digital audio signal, and the above-mentioned student digital 
audio signal — being based ; — the above — the study equipment characterized by having a 
prediction coefficient calculation means to compute the prediction coefficient corresponding to a 
new class. 

[Claim 12] In the study approach which generates the prediction coefficient used for the 
prediction operation of the above-mentioned transform processing of the digital-signal- 
processing equipment which changes a digital audio signal While classifying the step which 
generates the student digital audio signal which degraded the digital audio signal concerned from 
the digital audio signal considered as a request, and the class of the above-mentioned student 
digital audio signal The step which classifies the class of the value of the dc component of the 
above-mentioned student digital audio signal, unifies each class by which the classification was 
carried out [ above-mentioned ], and generates a new class, the value of the dc component of 
the above-mentioned digital audio signal, the above-mentioned student digital audio signal, and 
the above-mentioned student digital audio signal — being based — the above — the study 
approach characterized by having the step which computes the prediction coefficient 
corresponding to a new class. 

[Claim 13] The program storing medium which makes digital-signal-processing equipment 
perform the program containing the step which generates the new digital audio signal which 
comes to change the above-mentioned digital audio signal by carrying out the prediction 
operation of the above-mentioned digital audio signal using the value of the dc component of the 
step which carries out the class classification of the digital audio signal, the prediction 
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coefficient corresponding to the class by which the classification was carried out [ above- 
mentioned ], and the above-mentioned digital audio signal. 

[Claim 14] The program storing medium which makes study equipment perform the program 
containing the step which computes the prediction coefficient corresponding to the above- 
mentioned class based on the step which generates the student digital audio signal which 
degraded the digital audio signal concerned from the digital audio signal considered as a request, 
the above-mentioned step which carries out a student digital audio signal class classification, 
and the value of the dc component of the above-mentioned digital audio signal, the above- 
mentioned student digital audio signal, and the above-mentioned student digital audio signal. 
[Claim 15] the step classify the class of the value of the dc component of the above-mentioned 
digital audio signal, unify each class by which a classification was carried out [ above- 
mentioned ], and generate a new class while classifying the class of a digital audio signal, and the 
above — the program storing medium which makes digital-signal-processing equipment perform 
the program containing the step which generates the new digital audio signal which comes to 
change the above-mentioned digital audio signal by carrying out the prediction operation of the 
above-mentioned digital audio signal using the prediction coefficient corresponding to a new 
class. 

[Claim 16] While classifying the step which generates the student digital audio signal which 
degraded the digital audio signal concerned from the digital audio signal considered as a request, 
and the class of the above-mentioned student digital audio signal The step which classifies the 
class of the value of the dc component of the above-mentioned student digital audio signal, 
unifies each class by which the classification was carried out [ above-mentioned ], and 
generates a new class, the value of the dc component of the above-mentioned digital audio 
signal, the above-mentioned student digital audio signal, and the above-mentioned student digital 
audio signal — being based — the above — the program storing medium which makes study 
equipment perform the program containing the step which computes the prediction coefficient 
corresponding to a new class. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[00011 

[Field of the Invention] This invention relates to a program storing medium at the digital-signal- 
processing approach, the study approaches, and those equipment lists, and is a rate converter or 
PCM (Pulse Code Modulation). It applies to a program storing medium and is suitable for the 
digital-signal-processing approach of performing interpolation processing of data to a digital 
signal in decode equipment etc., the study approaches, and those equipment lists. 
[0002] 

[Description of the Prior Art] Before inputting a digital audio signal into digital one/analog 
converter conventionally, exaggerated sampling processing which changes a sampling frequency 
by several times the original value is performed. Thereby, the digital audio signal outputted from 
digital one/analog converter is made as [ eliminate / the phase characteristic of an analog anti- 
aliasing filter is kept constant in an audio frequency quantity region, and / the effect of the 
image noise of the digital system accompanying a sampling ]. 

[0003] In this exaggerated sampling processing, the digital filter of a linearity primary (straight 
line) interpolation method is usually used. Such a digital filter generates linear interpolation data 
in quest of the average value of two or more existing data, when a sampling rate changes or data 
are missing. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although the amount of data has become 
precise several times to time amount shaft orientations by linearity linear interpolation as for the 
digital audio signal after exaggerated sampling processing, the frequency band of the digital audio 
signal after exaggerated sampling processing seldom changes to before conversion, and the tone 
quality itself has not improved. Furthermore, since the interpolated data were not necessarily 
generated based on the wave of the analog audio signal in front of A/D conversion, most its 
wave repeatability has not improved. 

[0005] Moreover, although the frequency was changed using the sampling rate converter when 
the digital audio signal from which a sampling frequency differs was dubbed, it was difficult to be 
able to perform only interpolation of linear data but to improve tone quality and wave 
repeatability with a linearity primary digital filter, also by this case. Furthermore, it is the same 
when the data sample of a digital audio signal is missing. 

[0006] This invention was made in consideration of the above point, and tends to propose a 
program storing medium in the digital-signal-processing approach which may improve the wave 
repeatability of a digital signal much more, the study approaches, and those equipment lists. 
[0007] 

[Means for Solving the Problem] Since this technical problem is solved, conversion which was 
adapted for the description of a digital audio signal much more in this invention by having 
generated the new digital audio signal which comes to change a digital audio signal by carrying 
out the class classification of the digital audio signal, and carrying out the prediction operation of 
the digital audio signal using the prediction coefficient corresponding to the classified class and 
the value of the dc component of a digital audio signal can be performed. 
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[0008] Moreover, in order to solve this technical problem, it sets to this invention. While 
classifying the class of a digital audio signal, the class of the value of the dc component of a 
digital audio signal is classified. Unify each classified class and a new class is generated. By 
having generated the new digital audio signal which comes to change a digital audio signal by 
carrying out the prediction operation of the digital audio signal using the prediction coefficient 
corresponding to a new class Conversion which was adapted for the description of a digital audio 
signal much more can be performed. 
[0009] 

[Embodiment of the Invention] About a drawing, the gestalt of 1 operation of this invention is 
explained in full detail below. 

[0010] In case the audio signal processor 10 raises the sampling rate of a digital audio signal 
(this is called audio data below) or audio data are interpolated in drawing 1 , it is made as 
[ generate / the audio data near a true value / class classification application processing ]. 
Incidentally, a digital audio signal means the sound signal showing the voice which people and an 
animal utter, the musical-sound signal showing the musical sound which a musical instrument 
emits, and the signal showing other sounds. 

[001 1] That is, in the audio signal processor 10, the pitch detecting element 1 1 detects the pitch 
(fundamental frequency) of the input audio data D10 shown in drawing 2 or drawing 3 supplied 
from the input terminal TIN based on the autocorrelation of the input audio data D10. 
[0012] That is, it is judged that the pitch detecting element 1 1 detects an autocorrelation value 
for every range of the versatility which it comes to divide into a time-axis field, and it has a pitch 
about the input audio data D10 when the autocorrelation value concerned is larger than a 
predetermined threshold. And the pitch detecting element 1 1 is the pitch period PITT in case 
there is a pitch. And let pitch size and its location be pitch classes. For example, when it has the 
wave as the input audio data D10 show to drawing 2 , the pitch detecting element 1 1 detects 
front pitch PIT1 and the back pitch PIT 3 in the location which adjoins before and after that to 
the current pitch PIT 2. Incidentally, front pitch PIT1 and the back pitch PIT 3 which the pitch 
detecting element 11 detects do not necessarily restrict adjoining the current pitch PIT 2, but 
also have a predetermined distance detached building ****** case from the current pitch PIT 2. 
[0013] The pitch detecting element 1 1 will supply the logging control signal CONT1 1 for starting 
these to the adjustable class classification section extract section 12 and the adjustable 
prediction operation part extract section 13, if front pitch PIT1 and the back pitch PIT 3 
corresponding to the current pitch PIT 2 are detected. 

[0014] Based on the logging control signal CONT11, the adjustable class classification section 
extract section 12 starts the class tap CL 3 corresponding to the class tap CL 1 corresponding 
to front pitch PIT1, the class tap CL 2 corresponding to the current pitch PIT 2, and the back 
tap PIT 3 from the input audio data D10, and supplies it to the class classification section 14 by 
making these into the class tap data D12. 

[0015] The class classification section 14 is ADRC (Adaptive Dynamic Range Coding) which 
unifies these individually in each pitch (front pitch PIT1, the current pitch PIT 2, and the back 
tap PIT 3) of every, compresses the class tap, and generates a compression data pattern about 
the class tap started in the class classification extract section 12. It has the circuit section and 
the class code generating circuit section which generates the class code to which the class tap 
data D12 belong. 

[0016] The ADRC circuit section forms pattern compressed data by performing an operation 
which is compressed into 2 bits from 8 bits as opposed to the class tap data D12. Since this 
ADRC circuit section can perform accommodative quantization and can express the local 
pattern of signal level efficiently by the short word length here, it is used for code generating of 
a class classification of a signal pattern. 

[001 7] When it is going to carry out the class classification of the six 8-bit data on an audio 
wave (class tap), it must classify into a huge number 248 of classes, and, specifically, the burden 
on a circuit increases. So, in the class classification section 14 of the gestalt of this operation, a 
class classification is performed based on the pattern compressed data generated in the ADRC 
circuit section prepared in that interior. For example, if 1-bit quantization is performed to six 
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class taps, six class taps can be expressed with 6 bits, and can be classified into 26 = 64 class. 

[0018] Here, the ADRC circuit section is a degree type and [0019], when the data level of m and 

each class tap is set to L and a quantization code is set [ the dynamic range of the class tap in 

the started field (audio wave) ] to Q for this [ DR and / bit rate ]. 

[Equation 1] 
DR=MAX-M I N+ 1 

Q = { (L-MI N+ 0.5) x 2* /DR} (1) 

[0020] It is alike, and it follows and quantizes by dividing equally by the bit length which had 
between the maximum MAX in a field, and the minimum values MIN specified. In addition, in (1) 
type, { } means the cut-off processing below decimal point. In this way, supposing six class taps 
consist of 8 bits (m= 8), for example, respectively, as for these, each will be compressed into 2 
bits in the ADRC circuit section. 

[0021] Thus, if the compressed audio data point (class tap) is set to qn (n=l-6), respectively, the 
class code generating circuit section prepared in the class classification section 14 is the 
compressed audio data point qn. It is based and is a degree type and [0022]. 
[Equation 2] 

class = i: Qi (2 P )> (2) 

i -1 

[0023] Class code class which shows the class to which the block (q1 -q6) belongs by being 
alike and performing the shown operation Class code based on the computed class tap data D12 
concerned while computing The prediction coefficient memory 15 is supplied by using class as 
the class code data D14. This class code class shows the read-out address at the time of 
reading a prediction coefficient from the prediction coefficient memory 15. Incidentally it is the 
audio data point (class tap) qn into which n was compressed in (2) types. A number is expressed 
and, in the case of the gestalt of this operation, it is n= 6, and P expresses bit assignment and, in 
the case of the gestalt of this operation, is P= 2. 

[0024] Thus, the class classification section 14 is the class code of the class tap started from 
the input audio data D10 in the class classification section extract section 12. class is generated 
and the prediction coefficient memory 15 is supplied by making this into the class code data 
D14. 

[0025] Set w1 -wn of the prediction coefficient which the set of the prediction coefficient 
corresponding to each class code is memorized to the address corresponding to a class code by 
the prediction coefficient memory 1 5, respectively, and is memorized to the address 
corresponding to the class code concerned based on the class code data D14 supplied from the 
class classification section 14 It is read and the prediction operation part 16 is supplied. 
[0026] In the case of the gestalt of this operation, it is made as [ supply / in addition to the 
audio data point D13 supplied to the prediction operation part 16 as a prediction tap, the average 
(DC component) D18 of the audio data point outputted from the adjustable prediction operation 
part extract section 13 is computed in the average calculation section 18 from the adjustable 
prediction operation part extract section 13, 8 bits normalizes as a DC component amendment 
tap (DC value class), and / the prediction operation part 16 ]. By the prediction operation in the 
prediction operation part 16, DC component which changed by coding distortion etc. is amended 
by adding the correction term by this DC component amendment tap. 

[0027] The prediction operation part 16 is the prediction tap (x1 -xn) which consists of an audio 
data point D13 which was started according to the logging control signal CONT1 1 supplied from 
the pitch detecting element 1 1 in the adjustable prediction operation part extract section 1 3, and 
which is going to carry out a prediction operation, and prediction coefficient wl -wn. It receives 
and is a degree type [0028]. 
[Equation 3] 

y' ==wi xt +w» x i + + w n x , — — C 3 ) 
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[0029] Prediction result y' is obtained by being alike and performing the shown sum-of-products 
operation. The result by which DC component correction term was added to this forecast y' is 
outputted from the prediction operation part 16 as audio data D16 with which tone quality has 
been improved. 

[0030] When it is incidentally judged that there is no pitch in the input audio data D10 in the 
pitch detecting element 1 1 , the pitch detecting element 1 1 performs a class classification and a 
prediction operation by the audio wave near the current data by supplying the control signal 
CONT1 1 for starting the level of an audio wave near the current data, as shown in drawing 3 to 
the adjustable class classification section extract section 12 and the adjustable prediction 
operation part extract section 13, without using front pitch PIT1 and the back pitch PIT 3. 
[0031] In addition, although functional block mentioned above about drawing 1 as a configuration 
of the audio signal processor 10 was shown, the equipment of a computer configuration shown in 
drawing 4 in the gestalt of this operation as a concrete configuration which constitutes this 
functional block is used. In drawing 4 namely, the audio signal processor 1 0 It has RAM (Random 
Access Memory) 15 which constitutes CPU21, ROM (Read Only Memory)22, and the prediction 
coefficient memory 15 through Bus BUS, and the configuration to which each circuit section was 
connected, respectively. By performing the various programs stored in ROM22, CPU11 It is made 
as [ operate / as each functional block (the pitch detecting element 1 1 , the class classification 
section extract section 12, the prediction operation part extract section 13, the class 
classification section 14, the prediction operation part 16, and averaging section 18) mentioned 
above about drawing 1 ]. 

[0032] Moreover, it has the removable drive 28 which reads information from external storage, 
such as the communication link interface 24 and floppy disk which communicate between 
networks, and a magneto-optic disk, to the audio signal processor 10, each program for 
performing class classification application processing mentioned above about drawing 1 from a 
network course or external storage can be read to the hard disk of a hard disk drive unit 25, and 
class classification adaptation processing can also be performed according to ****** and the 
read program concerned. 

[0033] A user performs class classification processing mentioned above about drawing 1 to 
CPU21 by inputting various commands through the input means 26, such as a keyboard and a 
mouse. In this case, after the audio signal processor 10 inputs the audio data (input audio data) 
D10 which are going to raise tone quality through the data I/O section 27 and performs class 
classification application processing to the input audio data D10 concerned, it is made as 
[ output / through the data I/O section 27 / the audio data D16 whose tone quality improved / 
outside ]. 

[0034] Incidentally, drawing 5 shows the procedure of the class classification adaptation 
processing in the audio signal processor 10, and if the audio signal processor 10 goes into the 
procedure concerned from a step SP 11, it will compute the pitch of the input audio data D10 in 
the pitch detecting element 1 1 in the continuing step SP 1 2. 

[0035] This computed pitch (front pitch PIT1, the current pitch PIT 2, the back pitch PIT 3) is 
also that for ensuring the class classification of an OTIO wave much more, and the audio signal 
processor 10 carries out the class classification of the class tap (audio wave) by the class 
classification section 14 in a step SP 14, after starting the class tap according to a pitch in a 
step SP 13. And the audio signal processor 10 reads a prediction coefficient from the prediction 
coefficient memory 1 5 using the class code obtained as a result of the class classification. This 
prediction coefficient corresponds for every class by study beforehand, and is stored, and the 
audio signal processor 10 can use the prediction coefficient corresponding to the description of 
an audio wave at this time by reading the prediction coefficient corresponding to a class code. 
[0036] The prediction coefficient read from the prediction coefficient memory 1 5 is used for the 
prediction operation of the prediction operation part 16 in a step SP 15. At this time, when the 
prediction operation part 16 carries out a prediction operation using the audio wave started in 
the adjustable prediction section extract section 1 3, and its average value and prediction 
coefficient, the prediction operation of the input audio data D10 is carried out using the class 
code obtained by the class tap according to that pitch. At this time, the audio data D16 
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considered as a request are obtained by amending DC component of an audio wave which 
changes when it normalizes with the dynamic range of an audio wave in the class classification 
section 14 by the average value of an audio wave started in the adjustable prediction extract 
section 13. In this way, the input audio data D10 are changed into the audio data D16 with which 
the tone quality has been improved, and the audio signal processor 10 moves to a step SP 16, 
and ends the procedure concerned. 

[0037] Next, the study circuit for obtaining beforehand the set of the prediction coefficient for 
every class memorized to the prediction coefficient memory 1 5 mentioned above about drawing 
1 by study is explained. 

[0038] In drawing 6 , the study circuit 30 receives the teacher audio data D30 of the quality of 
loud sound in the student signal generation filter 37. The student signal generation filter 37 is 
made as [ lengthen / the teacher audio data D30 / for every predetermined time / at the rate of 
infanticide set up by the rate setting signal D39 of infanticide / between predetermined 
samples ]. 

[0039] In this case, the prediction coefficient generated changes with rates of infanticide in the 
student signal generation filter 37, and the audio data reproduced with the above-mentioned 
audio signal processor 10 according to this also differ. For example, when it is going to improve 
the tone quality of audio data by making a sampling frequency high in the above-mentioned audio 
signal processor 10, infanticide processing which reduces a sampling frequency is performed with 
the student signal generation filter 37. Moreover, when aiming at improvement in tone quality by 
compensating the data sample which lacked the input audio data D10 in the above-mentioned 
audio signal processor 10 to this, according to this, it is made as [ perform / infanticide 
processing made to lack a data sample ] with the student signal generation filter 37. 
[0040] In this way, the student signal generation filter 37 generates the student audio data D37 
by predetermined infanticide processing from the teacher audio data 30, and supplies this to the 
pitch detecting element 31, the class classification section extract section 32, and the prediction 
operation part extract section 33, respectively. 

[0041] About the student audio data D37 supplied from the student signal generation filter 37, 
the pitch detecting element 31 detects the pitch (fundamental frequency) mentioned above 
about drawing 2 and drawing 3 based on the autocorrelation of the student audio data D37. 
[0042] And the pitch detecting element 31 will supply the logging control signal CONT31 for 
starting these to the adjustable class classification section extract section 32 and the adjustable 
prediction operation part extract section 33, if front pitch PIT1 and the back pitch PIT 3 
corresponding to the current pitch PIT 2 are detected. 

[0043] Based on the logging control signal CONT31, the adjustable class classification section 
extract section 32 starts the class tap CL 3 corresponding to the class tap CL 1 corresponding 
to front pitch PIT1, the class tap CL 2 corresponding to the current pitch PIT 2, and the back 
tap PIT 3 from the student audio data D37, and supplies it to the class classification section 34 
by making these into the class tap data D32. 

[0044] The class classification section 34 is ADRC (Adaptive Dynamic Range Coding) which 
compresses the class tap concerned and generates a compression data pattern about the class 
tap started in the class classification extract section 32. It has the circuit section and the class 
code generating circuit section which generates the class code to which the class tap data D32 
belong. 

[0045] The ADRC circuit section forms pattern compressed data by performing an operation 
which is compressed into 2 bits from 8 bits as opposed to the class tap data D32. Since this 
ADRC circuit section can perform accommodative quantization and can express the local 
pattern of signal level efficiently by the short word length here, it is used for code generating of 
a class classification of a signal pattern. 

[0046] When it is going to carry out the class classification of the six 8-bit data on an audio 
wave (class tap), it must classify into a huge number 248 of classes, and, specifically, the burden 
on a circuit increases. So, in the class classification section 14 of the gestalt of this operation, a 
class classification is performed based on the pattern compressed data generated in the ADRC 
circuit section prepared in that interior. For example, if 1-bit quantization is performed to six 
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class taps, six class taps can be expressed with 6 bits, and can be classified into 26 = 64 class. 
[0047] Here, the ADRC circuit section sets [ the dynamic range of the class tap in the started 
field (audio wave) ] a quantization code to Q for this [ DR and / bit rate ], setting the data level 
of m and each class tap as L, and quantizes by dividing equally by the bit length which had 
between the maximum MAX in a field, and the minimum values MIN specified by the same 
operation as above-mentioned (1) type. In this way, supposing six data points on an audio wave 
consist of 8 bits (m= 8), for example, respectively, as for these, each will be compressed into 2 
bits in the ADRC circuit section. 

[0048] If the compressed audio data point (class tap) is set to qn (n=1-6) f respectively, thus, the 
class code generating circuit section prepared in the class classification section 34 Compressed 
audio data point qn By being based and performing the same operation as above-mentioned (2) 
types Class code class which shows the class to which the block (q1 -q6) belongs It computes 
and is the computed class code class concerned. It considers as the class code data D34, and 
the prediction coefficient calculation section 36 is supplied. Incidentally it is the audio data point 
(class tap) qn into which n was compressed in (2) types. A number is expressed and, in the case 
of the gestalt of this operation, it is n— 6, and P expresses bit assignment and, in the case of the 
gestalt of this operation, is P= 2. 

[0049] Thus, the class classification section 34 generates the class code data D34, and supplies 
this to the prediction coefficient calculation section 36. Moreover, the average (DC value 
amendment tap) D38 computed in the audio data point (prediction tap) D13 (x1 -xn) and the 
averaging section 38 which were started according to the logging control signal CONT1 1 supplied 
from the pitch detecting element 1 1 in the prediction operation part extract section 33, and 
which are going to carry out a prediction operation is supplied to the prediction coefficient 
calculation section 36. 

[0050] the class code class and each class code class to which the prediction coefficient 
calculation section 36 was supplied from the class classification section 34 every — a normal 
equation is stood using the started prediction tap and the teacher audio data D30 of the quality 
of loud sound supplied from the input edge TIN. 

[0051] namely, the level and the average value of n sample of a prediction tap — respectively — 
x1, x2, xn ****** — the quantization data of the result of having been alike, respectively and 
having performed p-bit ADRC — q1, .., qn ** — it carries out. At this time, it is the class code 

class of this field. A definition is given like above-mentioned (2) types. And they are x1, x2 xn 

about the level of a prediction tap as mentioned above, respectively. When it carries out and 
level of the teacher audio data D30 of the quality of loud sound is set to y, they are a prediction 
coefficient w1, and w2, ... wn for every class code. The linearity presumption type of n tap to 
depend is set up. It is this A degree type and [0052] 
[Equation 4] 

y=wi x» +Ws Xt +•" — + w a x B (4) 

[0053] It carries out. Before study, it is wn. It is an undetermined coefficient. 

[0054] In the study circuit 30, it learns to two or more audio data for every class code. When a 

data measurement size is M, above-mentioned (4) types are followed, and it is a degree type and 

[0055]. 

[Equation 5] 

y» =wi Xn + wa x* 3 + w n x kD (5) 

[0056] It ******. however, k= — 1, 2, and .... it is M. 

[0057] In M>n, they are a prediction coefficient w1 and ....wn. Since it is not decided uniquely, it 
is the element of the error vector e A degree type and [0058] 
[Equation 6] 

e* =y k - {wi Xki + Wi x*i + •w> Zk.) ' (6) 

[0059] It is defined as alike (however, k= 1, 2, M), and is a degree type and [0060]. 

[Equation 7] 
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e 1 = S e 2 , 



(7) 



[0061] It asks for the prediction coefficient made into min. It is a solution method by the so- 
called least square method. 

[0062] wn according to (7) types here It asks for a partial differential coefficient. In this case, a 
degree type, [0063] 

[Equation 8] 
B e 9 u ( d e * > m 

k -° 1 aw i J 



B w i 



= 2Z 2 x* t • e „ (i = 1, 2 



•n) 



C8) 



[0064] What is necessary is just to calculate each wn (n=1-6) so that it may be made "0. 
[0065] And a degree type, [0066] 
[Equation 9] 

M 

(9) 



X i > — X x p i • x P > 

P — G 



[0067] 

[Equation 10] 

Y i = S x . , • y » 



(10) 



[0068] ** — like — Xij and Yi if a definition is given — (8) types — a matrix — using — a 
degree type and [0069] 
.Equation 11] 
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[0070] It is expressed by carrying out. 

[0071] Generally this equation is called the normal equation. In addition, it is n= 6 here. 
[0072] the prediction coefficient calculation section 36 after the input of all the data for study 
(the teacher audio data D30, the class code class, and prediction taps D33 and D38) is 
completed — each class code class the normal equation having shown in above-mentioned (11) 
equations — standing — this normal equation — sweeping out — general matrix solution 
methods, such as law, — using — every — Wn ******** — it solves and a prediction 
coefficient is computed for every class code. By the prediction coefficient calculation section's 
36 making a correction term DC value amendment tap supplied from the averaging section 38 at 
this time, and adding and calculating at the time of calculation of each prediction coefficient DC 
component of an audio wave which changes when it normalizes with the dynamic range of an 
audio wave in the class classification section 34 can be amended by the average value of an 
audio wave started in the adjustable prediction extract section 33, and the audio data D16 
considered as a request are obtained. The prediction coefficient calculation section 36 writes 
each computed prediction coefficient (D36) in the prediction coefficient memory 15. 
[0073] As a result of performing such study, in the prediction coefficient memory 15, they are 

the quantization data q1 , q6. The prediction coefficient for presuming the audio data (and 

average) y of the quality of loud sound is stored for every class code for every pattern specified. 
This prediction coefficient memory 15 is used in the audio signal processor 10 mentioned above 
about drawing 1 . By this processing, study of the prediction coefficient for creating the audio 
data of the quality of loud sound from the usual audio data according to a linearity presumption 
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type is completed. 

[0074] Thus, the study circuit 30 can generate the prediction coefficient for the interpolation 
processing in the audio signal processor 10 in consideration of extent which performs 
interpolation processing in the audio signal processor 10 by performing infanticide processing of 
the teacher audio data of the quality of loud sound with the student signal generation filter 37. 
[0075] In the above configuration, DC component of an audio wave which deteriorated when 
carrying out normalization processing with the dynamic range of an audio wave in the class 
classification section 34 can be amended in the prediction coefficient calculation section 36 in 
the study circuit 30 by supplying DC component (average) of the student audio data D37 to the 
prediction coefficient operation part 36. Therefore, the multiplier by which DC component was 
amended is memorized by the prediction coefficient memory 1 5. 

[0076] On the other hand, in the audio signal processor 10, DC component of an audio wave 
which deteriorated when carrying out normalization processing with the dynamic range of an 
audio wave in the class classification section 14 can be amended at the prediction operation part 
16 by supplying DC component (average) of the input audio data D10 to the prediction operation 
part 1 6. Therefore, by performing a prediction operation using the prediction tap by which DC 
component was amended, and a prediction coefficient without degradation of DC component, the 
audio data D16 of the quality of loud sound considered as a request are obtained. 
[0077] According to the above configuration, the audio data D16 of the quality of loud sound can 
be obtained much more by extracting DC component and having amended DC component based 
on the DC component concerned at the time of conversion of an audio signal. 
[0078] In addition, although the case where the average of the field of an audio wave started in 
the adjustable prediction operation part extract sections 13 and 33 was computed in the gestalt 
of above-mentioned operation was described As this invention is shown in drawing 7 and drawing 
8 which attach and show the same sign to a corresponding point not only with this but drawing 1 
and drawing 6 The range which computes an average value from a zero cross, the polar number, 
etc. of an audio wave in the average-value calculation section extract sections 1 9 and 39 is 
determined, and you may make it compute the average values D19 and D39 in the determined 
range concerned. 

[0079] Moreover, in the gestalt of above-mentioned operation, it sets in the audio signal 
processor 1 0 and the study circuit 30. Although the case where normalized to 8 bits by using as 
DC component amendment tap (DC value class) the average values (DC component) D18 and 
D38 computed in the averaging sections 18 and 38, and the prediction operation part 16 and 36 
was supplied was described As this invention is shown in drawing 9 and drawing 10 which attach 
and show the same sign to a corresponding point not only with this but drawing 1 and drawing 6 
You may make it supply the average value (DC component) computed by average-value 
calculation section 18' and 38' to class classification section 14' and 34' as DC value class data 
D18'andD38\ 

[0080] In this case, DC value class data D18' to which class classification section 14 r and 34' are 
supplied from average-value calculation section 18' and 38', class code class of the class tap 
data D12 and D32 divided into the same time-axis field as D38' Class code CLASS of DC value 
class data D18' and D38' The class code data (class ') D14 and D34 which were made to 
correspond and were unified are generated. 

[0081] Thus, if the average value (DC component) computed by average-value calculation 
section 18' and 38' is supplied to class classification section 14' and 34' as DC value class data 
D18' and D38' The frequency of a class classification can be made [ many ] much more, and the 
audio signal processor 10 which performs the prediction operation of input audio data in this way 
using the prediction coefficient based on the result by which the class classification was carried 
out can be changed into the audio data of the quality of loud sound much more. 
[0082] Moreover, although the case where the adjustable class classification section extract 
sections 12 and 32 were supplied in the audio signal processor 10 and the study circuit 30 in the 
gestalt of above-mentioned operation by making into a pitch class the pitch size detected by the 
pitch detecting elements 1 1 and 31 and its location was described As this invention is shown in 
drawing 1 1 and drawing 12 which attach and show the same sign to a corresponding point not 
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only with this but drawing 1 and drawing 6 You may make it supply the number of pitches 
detected by pitch detecting-element IT and 31' to class classification section 14' and 34' as 
pitch class data D11 and D31. 

[0083] In this case, class classification section 14' and 34' are the class code class of the pitch 
class data D11 and D31 supplied from the adjustable class classification section extract section 
12, and the class tap data D12 and D32 divided into the same time domain. Class code CLASS of 
the pitch class data D1 1 and D31 The class code data (class ') D14 and D34 which were made to 
correspond and were unified are generated. 

[0084] Thus, if the number of pitches detected by pitch detecting-element IT and 31 f is 
supplied to class classification section 14' and 34' as pitch class data D11 and D31 The 
frequency of a class classification can be made [ many ] much more, and the audio signal 
processor 10 which performs the prediction operation of input audio data in this way using the 
prediction coefficient based on the result by which the class classification was carried out can 
be changed into the audio data of the quality of loud sound much more. 
[0085] Moreover, in the gestalt of above-mentioned operation, it sets in the audio signal 
processor 10 and the study circuit 30. While normalizing to 8 bits by using average values (DC 
component) D18 and D38 as DC component amendment tap (DC value class) and supplying the 
prediction operation part 1 6 and 36 Although the case where the adjustable class classification 
section extract sections 12 and 32 were supplied by making into a pitch class the pitch size 
detected by the pitch detecting elements 1 1 and 31 and its location was described As this 
invention was shown not only in this but in drawing 9 and drawing 10 , while supplying the 
average value (DC component) computed by average-value calculation section 1 8' and 38' to 
class classification section 14' and 34' as DC value class data D18' and D38' You may make it 
supply the number of pitches detected by pitch detecting-element 11' and 31' to class 
classification section 14' and 34' as pitch class data D11 and D31, as shown in drawing 12 and 
drawing 13. 

[0086] In this case, class classification section 1 4' and 34' generate the class code data which 
the class code of the class tap data D.I 2 and D32, the class code of DC value class data D18' 
and D38', and the class code of the pitch class data D11 and D31 were made to correspond, and 
were unified. 

[0087] Thereby, the audio signal processor 10 and the study circuit 30 can make [ many ] the 
frequency of a class classification further much more, and the audio signal processor 10 which 
performs the prediction operation of input audio data in this way using the prediction coefficient 
based on the result by which the class classification was carried out can change them into the 
audio data of the quality of loud sound much more. 

[0088] Moreover, in the gestalt of above-mentioned operation, although the case where an 
autocorrelation was used as an approach of detecting the pitch of an audio wave was described, 
this invention can apply other various approaches, such as cepstrum analysis, pattern 
recognition, etc. which perform the Fourier transform for example, not only to this but to an 
audio wave. 

[0089] Moreover, although the case where the logging size of the tap for a class classification 
and the logging field of the tap for a prediction operation were made into the same size was 
described in the gestalt of above-mentioned operation You may make it the logging size of not 
only this but the tap for a class classification differ from the logging size of the tap for a 
prediction operation, this invention is further started according to the strength of the 
autocorrelation detected in the pitch detecting element 1 1, and you may make it change size. In 
this case, it can start, so that an autocorrelation is strong, and size can be enlarged. 
[0090] moreover, the result of in short having learned this invention not only in this although the 
case where the technique by linearity primary was used as a prediction method was described in 
the gestalt of above-mentioned operation — using — it makes — ****ing — for example, — 
many — various prediction methods, such as technique by degree function, are applicable. 
[0091] moreover — although the case where ADRC generated a compression data pattern in the 
class classification section 1 4 was described in the gestalt of above-mentioned operation — this 
invention — not only this but reversible coding (DPCM:Differrential Pulse Code Modulation) Or 
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vector quantization (VQrVector Quantize) etc. — you may make it use a compression means 
[0092] Moreover, in the gestalt of above-mentioned operation, although the case where a 
predetermined sample was thinned out from the teacher audio data D30 in the student signal 
generation filter 37 of the study circuit 30 was described, this invention can apply other various 
approaches, such as thinning out not only this but the number of bits. 

[0093] Moreover, in the gestalt of above-mentioned operation, although the case where this 
invention was applied to the audio signal processor 10 which performs pitch detection, and its 
study circuit 30 was described, this invention is applicable also not only in this but other various 
approaches (for example, the approach of carrying out a class classification based on an 
envelope) etc. 
[0094] 

[Effect of the Invention] According to this invention, the class classification of the digital audio 
signal is carried out as mentioned above. By having generated the new digital audio signal which 
comes to change a digital audio signal by carrying out the prediction operation of the digital 
audio signal using the prediction coefficient corresponding to the classified class, and the value 
of the dc component of a digital audio signal Conversion which was adapted for the description 
of a digital audio signal much more can be performed, and conversion to the digital audio signal 
of the quality of loud sound which improved the wave repeatability of a digital audio signal much 
more can be performed in this way. 

[0095] Moreover,, while classifying the class of a digital audio signal as mentioned above 
according to this invention Classify the class of the value of the dc component of a digital audio 
signal, unify each classified class, and a new class is generated. By having generated the new 
digital audio signal which comes to change a digital audio signal by carrying out the prediction 
operation of the digital audio signal using the prediction coefficient corresponding to a new class 
Conversion which was adapted for the description of a digital audio signal much more can be 
performed, and conversion to the digital audio signal of the quality of loud sound which improved 
the wave repeatability of a digital audio signal much more can be performed in this way. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the digital-signal=processing 
equipment by this invention. 

[Drawing 2] It is the signal waveform diagram with which explanation of the pitch of a digital 
audio signal is presented. 

[Drawing 3] It is the signal waveform diagram with which explanation of processing of a digital 
audio signal without a pitch is presented. 

[Drawing 4] It is the block diagram showing the configuration of an audio signal processor. 
[Drawing 5] It is the flow chart which shows an audio signal transform-processing procedure. 
[Drawing 6] It is the block diagram showing the configuration of the study equipment by this 
invention. 

[Drawing 7] It is the block diagram showing the configuration of the audio signal transform- 
processing equipment by the gestalt of other operations. 

[Drawing 8] It is the block diagram showing the configuration of the study equipment by the 
gestalt of other operations. 

[Drawing 9] It is the block diagram showing the configuration of the audio signal transform- 
processing equipment by the gestalt of other operations. 

[Drawing 1 0] It is the block diagram showing the configuration of the study equipment by the 
gestalt of other operations. 

[Drawing 1 1] It is the block diagram showing the configuration of the audio signal transform- 
processing equipment by the gestalt of other operations. 

[Drawing 12] It is the block diagram showing the configuration of the study equipment by the 
gestalt of other operations. 
[Description of Notations] 

10 [ .. The class classification section, 14\ 34' / .. The class classification section, 15 / .. A 
prediction coefficient memory, 16 / .. 18 Prediction operation part, 38 / .. The averaging section, 
1 8', 38' / .. 1 9 The averaging section, 39 / .. The averaging section extract section, 36 / .. The 
prediction coefficient calculation section, 37 / .. Student signal generation filter. ] .... 1 1 An audio 
signal processor, 31 .. A pitch detecting element, 1 1\ 31' 14 A pitch detecting element, 34 
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